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IntRoductIon
Injury to child's elbow results in break to forearm bones like older individuals as they instinctively tend to protect themselves during a fall with their arms outstretched. However, paediatric elbow fractures have both a higher incidence and greater variability in fracture patterns in contrast to older individuals. [1] A large majority (65%-75%) of fractures in children occur in the upper extremity with supracondylar fractures accounting for the maximum (60%) because of its relative weakness. [2] [3] [4] Paediatric elbow injuries are evaluated using radiological criteria and include a measurement of Baumann's angle in anteroposterior view, humerocondylar angle in lateral view, anterior humeral line and radiocapitellar line. An extensive search on PubMed reveals that the studies regarding angles and lines around elbow are limited to European and some Mongoloid populations. We previously reported on the anthropometric Characterisation of Elbow Angles and Lines among Indian Children. [5] The current study was aimed at characterisation of Elbow Angles, and Lines among Tibetan Children settled in India. The modern Tibetan populations are genetically most similar to other modern East Asian populations. [6] 
MateRIals and Methods
The Tibetan settlement of Dharamshala in India began in 1959 when His Holiness the Dalai Lama had to flee Tibet and the Government of India allowed him and his followers to settle in McLeodGanj (in Upper Dharamshala) where they established their "government-in-exile." Since then the Tibetan Welfare
Office is situated at Mcleodganj in Dharamsala of Kangra District, Himachal Pradesh about 8 km from the main town Dharamsala. The total Tibetan population at McLeodGanj is 10,470. [7] The study was conducted on all consenting patients aged 3-13 years from ethnic Tibetan population seeking refuge in India and presenting to the Department of Orthopaedics of medical college with injuries around the elbow joint. Patients with injury to bilateral elbow (old or new) and with congenital deformities around bilateral elbow joint were excluded from the study. Further children < 3 years of age and above 13 years of age were also excluded from the study.
The study was approved by the Institution Ethics Committee. The methodology for the conduct of the study was the same as was used in Indian children. The details are provided elsewhere. [5] 
Statistical analysis
The angles were analysed using mean and standard deviation (SD) and expressed with Confidence Interval. The lines were expressed as percentage using already defined criteria.
Results
A total of 20 Tibetan children in the age group 3-13 years were enlisted for the study. The mean value for the Baumann angle among study participants was 72 with SD of 2.75 [ Table 1 ]. The mean value for Baumann angle in males was 72° with SD of 2.75 and in girls were 73° with SD of 1.41. The mean lateral capitellohumeral angle in children from 3 to 13 years of age was 45.33° ±3.97°. The mean value for lateral capitellohumeral angle in males is 45.53° ±3.92° and females are 44 ± 5.65. The difference in males and females is not statistically significant. We observed that anterior humeral line passed through middle one-third of capitellum in 86.6%. It was also observed that the radiocapitellar intersection occurred in 100% of the cases with radiocapitellar bisection reported on 86.6% of the X-rays films observed.
dIscussIon
An extensive search on PubMed reveals that studies conducted across the world have given different values for the Baumann angle. An Asian study conducted in this context in Hong Kong, China on 105 radiographs concluded that the mean Baumann angle in boys was 70.1° with SD of 5.8 and in girls to be 69.9 with SD of 5.7°. [8] Williamson et al. [9] in their study proposed a mean value of 70° with an SD of 4°. In this study conducted on 20 Tibetan children, the mean value in males was 72° with SD of 2.75 and in girls were 73° with SD of 1.41. The age group in this study was 3-13 years of age and average mean value for Baumann angle was 72 with SD of 2.75. In an earlier study conducted on Indian children, the mean ± (SD) for Baumann angle in children was much higher at 75° ± 4.70°. [5] Mean ± (SD) of Baumann angle in males was 76° ± 4.44° and females was 74° ±5.37° in this study. From our analysis, it seems that the mean value of Tibetan children lesser than Indian children. Further, it is higher than children from the western world but similar to the Chinese population.
A study conducted by Shank et al. [10] shows that in normal elbows, the mean Lateral capitellohumeral angle is 51° ±6° and does not vary with age, side or sex. Simanosky et al. [11] found that mean value for a lateral capitellohumeral angle for all ages was 41.6° (30°-70°). In our study on Tibetan children, mean lateral capitellohumeral angle in children from 3 to 13 years of age is 45.33° ±3.97°. While the mean value for lateral capitellohumeral angle in males is 45.53° ±3.92°, it is 44 ± 5.65 for females. The difference in males and females is statistically not significant. Our results are intermediate of the results of the 2 western studies placing lateral capitellohumeral angle between 40° and 55°. The SD in our study is also almost the same as western literature. The lateral capitellohumeral angle for Indian children is higher than their Tibetan counterparts. In a study performed on 120 radiographs by Herman et al. [12] the anterior humeral line passed through the anterior third of the capitellum in 31% of the elbows, the middle third in 52% and the posterior third in 18%. We observed that anterior humeral line passed through middle one-third of capitellum in 86.6% of the cases which is almost similar to our study on the Indian population. In 6.6% of the cases, it passed through the anterior one-third, and 6.6% of the cases, it passed through the posterior one-third.
The results of our study further support that anterior humeral line can be used as an important marker to quantify anterior-posterior displacement of the distal part of the humerus after a supracondylar elbow fracture and the adequacy of fracture reduction after treatment in local population. Our study aimed at calculating the radiocapitellar intersection and bisection on lateral radiographs of elbow using the line passing through the radial neck as a reference. In our study Ramirez et al. which according to them is the largest study done on 116 radiographs found radiocapitellar intersection to be 98.2% and radiocapitellar bisection to be 77.8% on the lateral radiographs. [13] The results of this study seem to strongly correlate with our study.
In a study conducted by Kunkel et al. in 2011 , the radiocapitellar instersection was 95% and radiocapitellar bissection was present in 63% cases. [14] They suggested that subtle malalignment of the radiocapitellar joint may not be best assessed by the radiocapitellar line and when such malalignment is suspected investigations such as ultrasonography and magnetic resonance imaging should be done. Our study and the study conducted by Ramirez et al., however, refutes this statement and advocates radiocapitellar (RCL) intersection to be a strong predictor for detecting subtle malalignment in Monteggia fracture dislocations.
conclusIon
The anthropometric values for elbow angles and lines between Indian and Tibetan differ. Therefore, identifying these differences can significantly affect the outcome in elbow injuries.
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